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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to optical recording and/or reproduction for recording 
digital data on a disc and/or reproducing the data therefrom, and more particularly, to a write 
protection method for protecting data recorded by a user on a write-once or rewritable medium 
from unwanted overwriting or erasing, and a recording medium for storing the write protection 
information. 

2. Description of the Related Art 

[0003] A DVD-R (Digital Versatile Disc-Recordable) standard and a WORM (Write Once 
Read Many) standard are standards for a write-once disc, and a DVD-RAM (Digital Versatile 
Disc Random Access Memory) standard and a DVD-RW (Digital Versatile Disc-Rewritable) 
standard are standards for a rewritable disc. 

[0004] According to the DVD-RAM standards published in July of 1997, DVD Specifications 
for Rewritable Disc, Part 1 Physical Specifications Version 1.0, a DVD-RAM adopts a cartridge 
containing a disc, and discs from Type 2 and Type 3 cartridges can be used, after removal from 
the cartridge, as bare discs. 

[0005] Three types of cartridges for a DVD-RAM are defined as follows. In the Type 1 
cartridge, a single sided disc or double sided disc is installed in the cartridge and the installed 
disc can not be taken out of the case. In the Type 2 cartridge, a single sided disc is installed 



and the installed disc can be taken out of the case. However, when the disc is taken out of the 
case once a sensor hole capable of sensing the removal of the disc is permanently changed 
into an open state, so that the sensor hole cannot be changed into a closed state aga.n. Thus, 
it can be determined whether or not the disc has been taken out of the case. Also, in the Type 3 
cartridge a sensor hole capable of determining whether or not a disc has been taken out of the 
case is open in response to the disc being taken out of the case, so the disc can be taken out of 
or put into the case without restrictions. 

[0006] Also, in each of Types 1 through 3, the cartridge has a write-inhibit hole (a.ternatively 
called "recognition switch for write protection") and according to the standard at page PH-69, 
writing is possible when the write-inhibit hole is closed and is impossible when the wnte-.nh.brt 
holeisopen. That is, when a user intends to protect data written by the user from unwanted 
overwriting or erasing, the corresponding write-inhibit hole in a closed state is changed .nto an 
open state, such that a recording apparatus cannot record to the disc of the corresponds 
cartridge. 

[0007] However, in the instance of using the Type 2 or Type 3 cartridge, a bare disc can be 
used without the case as described above. This is so the disc can be used in a thin 
recording/reproducing apparatus such as a laptop computer which cannot adopt a cartr.dge. 
However, the above specifications do not define any write-protect means other than the wnte- 
inhibit hole attached to the case of the cartridge. 

[0008] For example, when a user, after removing a disc installed in a case that protects from 
writing, inserts the disc into to a thin recording/reproducing apparatus that cannot accept a 
cartridge, the write protection by the write-inhibit hole is no longer effective. 

[0009] Also, there are many DVD related specifications such as a DVD-ROM specification 
(DVD specification for Read Only Memory), and a DVD-R specification (DVD specification for 
Recordable Disc). Also, many specifications for rewritable DVD, which are not establ.shed yet, 
can be considered, e.g., a DVD specification for a rewritable and readable disc, which is very 
similar to the DVD-R specification, and a DVD specification for a disc with enhanced densrty. 
Such a series of specifications with the prefix of DVD are called the "DVD family." 

[0010] Also, a computer operating system adopts various attributes, e.g., read-only and write 
protection, which is capable of preventing an arbitrary change in written data using attnbutes of 
a file that stores the data. However, when a disc is managed at a level lower than that of a file 
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united overwriting or erasing has not yet been introduced. 

spectator (final draft. Version 1 .9) do not menhon a w P M and 

Meanwhite. DVD-RW specimens are being prepare - £ ^ „ . Mure 

occur. 

SUMMARY OF THE INVENTION 

[0014) nisanodieotottnepresentinventiontoprovidearecording.ediuntin^write 
protedion information is stored on a disc contained in a case. 

write protection information capable of protect a bare d,sc rom unwa 
Ling is stored on the disc, when the bare disc has been taKen out o, a case. 

[M16) ftisst—ecto^ 
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erasing. 

Led <or - optica, disc recording and/or repror.uc.ng a a. , w e, ^ # 

recordable or reproduce recording medium ^li comprising the 

user dara area is pro.eo.ed from unwan.ed overw* >« eras, 

ste ps of: (a) checking -e-pro.eo.ion informa.™ sW ° 8 , nfo(Tnation . 

prohibUing wnling o. data on the recording medium according 

BRIEF DESCRIPTION OF THE DRAWINGS 

, j .™c n rrheoresenl invention will become more 
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Random Access Memory), having a write-inhibit hole, 

FIG 2 shows the structure of a general DVD-RAM; 

FIGS. 3A and 3B show the data structure of a defect management area (DMA) 

general DVD-RAM; DMA of a DVD-RAM. for 

FIGS 4A and 4B show examples of the data siruciu. 

stor Jl S prol eo.ion information, according - 
FIGS. 5A and 5B show further examples of the data struc 

identification zone of FIG. 8; 
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Fig. 10 shows the structure of a disc satisfying general DVD-R and DVD-RW 

specifications; m 

FIG 11showsthestmctureofaLead-inareashown.nFIG.10, 

FIG 12 shows the structure of a control data zone shown in FIG. 1 f ; 
Pig 3 shows .he contenfs o, an RMD (Recording Management data, field o, an RMA 
(Recording Management Area) according to the DVD-R and DVD-RW sped— 
' FIG 14 shows Ihe contents of the conventional RMD field 0 shown ,n FIG. 13 

FIG. 15 shows the contents of the RMD field 0 for storing the write protecfion rnformafion 

arrnrdina to the present invention; and 

RG 16 is a flowchart illustrating a write protection method according to a second 

embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
,0020, Referring ,o FIG. 1. where the wnte-inhibi. hole of a cartridge according tome DVD- 
% Tspe shown, reference numeral 1 represents a write-inhibi, hole an a reference 

0 ^ a sensor hoie used ,o determine whether a disc has been taKen f a 

™ cT According to the DVD specifications for rewritable DisCPart I Physical Specficafions 
VeLl 9 t hesensorho,esA1,A2andA3shou,dbeonsideBof,hecase,and 
Version 1 .9, the se a rf ^ ^ whep M „ 

when A2 is open, i, represents the non-active side. A3 is resenred. 
,00211 in FIG 1 a closed write-inhibi, hole 1 indicates that writing is allowed, and an open 
Tin the corresponding DVD-RAM recording/reproducing apparatus, wnfing o, data to a 
on the disc can be protected from unwanted overwntrng. 

,0022, FIG. 2 shows the structure o, a disc according to the DVD-RAM spedficafio. The 

^..eLead-inarea — >^£ZZS££ZL* 
unwritable embossed data zone hav.ng pits, and a rewritable 
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zone, in which bom recording and playback are possible. Meanwhile, .he Lead-ou, are and he 
user data area are only formed of the rentable date zone. The read-only zone of he Lead-,n 
area contains information about physical specimens o, the disc. The rewritable data zone o, 
each of the Lead-in area and the Lead-ou. area certain two defect managemen. areas DMA , 
DMA 2 or DMA 3 and DMA 4 in which information abort disc defeds is wrinen. a disc es zone 
f0 , use by a disc manu.ac.urer in checking .he s.a,us of .he disc, a drive test zone for esling 
recording and reproduction opera,ions in a reconding/reproducing apparatus, a guard track zone 
for connecting each zone, and a disc identification zone. 

[0023] in the DVD-RAM specification version 1 .0, the purpose for the disc idenfification zone 
and the content thereof are not yet clearly described. 

,0024] FIGS. 3A and 3B show the data structure in each defect management area (DMA) 
described a. pages PH-155 through PH-158 of the DVD-RAM specification, and in particular, 
ley show the data structure of a disc certification flag and a group cartoon flag respect,ve,y, 
in a disc definition structure (DDS) area of the DMA. 

[0025] A total of four defect managemen. areas DMA 1 , DMA 2, DMA 3 and DMA 4 are 
resent in the Lead-in area and the Lead-ou, area of a disc, wherein DMA t and DMA 2 e, . ,n 
he Lead-in area and DMA 3 and DMA 4 exist in fire Lead-ou. area, and identical «*™*n 
relating to disc defects and inifializafion o, the disc is stored in each area. Writing such identical 

two areas DMA 3 and DMA 4 in the Lead-out area, is done to prevent the problem of data 
becoming unusable due to disc defects. 

,00261 in the byte position 3, i.e., BP3, of the disc definition structure (DDS), a disc 
certification fiag as shown in FIG. 3A is present, and the disc certification flag comprises In 
Process" informafion indicating the initialization state of the disc, a "User eerbficabon fiag 
indicating whether toe disc is certified by a user, and a "Disc manufacturer certifioafion flag 
indicaflng whether the corresponding disc is certified by a disc manufacturer, and flag 
information written in the byte position BP3 is information abort the enbre d,sc. 
[00271 Also, in the byte positions 16 to 39, BP16-BP39, each byte has a group certifioafion 
ag as shown in FIG. 3B in an identical configurafion. The byte position BP16-BP39 have 
initialization information about 24 recondable areas, i.e., a group, defined ,n the DVD-RAM 
specification version 1.0. Thai is, each group certification flag has "In Process" .nformabon 
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indicating the initialization state of the corresponding group and a "User certification" flag 
indicating whether the disc is certified by a user. Here, the group refers to specific recordable 
areas of the disc. 

10028] FIGs. 4A and 4B are examples of the data structures of a disc certification flag and a 
group certification flag of the disc definite structure (DOS) area of the defect management 
area (DMA) that stores write protection information according to the present inventron. In the 
data structure of the disc certification flag shown in FIG. 4A. "Disc write protection" informal 
is stored in bits b4 and b3 of a reserved disc certification flag "Reserved", in contrast to the data 
structure of the disc certification flag shown in FIG. 3A, and is defined as follows. 

Disc write protection 

b4, b3 = 00b: Disc is not write protected 
10b: Disc is write protected 

Entire disc shall not be written to except for drive 
test zone, and DMA area 
P 11b: Disc is write protected 

P] Entire disc shall not be written to 

5 These bits shall not be modified to other values 

Others: Reserved 

[0029] in the same manner, the data structure of the group certification flag shown in FIG. 4B 
stores "Group write protection" information in bits b4 and b3 of a reserved group certification flag 
"Reserved", in contrast to the data structure of the group certification flag shown in FIG. 3B, and 
H is defined as follows. 

Group write protection 

b4, b3 = 00b: Group is not write protected 

10b: Group is write protected. User data shall 
not be written to this block 
Others: Reserved 

[0 030] The states of the bits b4 and b3 of the disc certification flag, and those of the bit b4 
and b3 of the group certification flag are shown in Table 1 . 
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Table 1 



disc certification flag 


group certification flag 


states 


b4 


b3 


b4 


b3 




0 


0 


0 


0 


No write protection 


0 


0 


1 


0 


■ . , _^ !«% > Afrits rtrntoriOn 

Given group is write proieuieu 


1 


0 


Don't care 


Soft write protected on entire disc 


1 


1 






Hard write protected on entire disc 



[0031] In the above Table 1 , soft write protection means that write protection can be 
released, that is. that the write protection state can be changed to a rewritable state by setting 
the corresponding bit b4 to AO". Also, hard write protection means that write protection is 
applied to the Lead-out area as well as to the Lead-in area, so that the write protection state can 
not be restored to the rewritable state. 

[0032] In the hard write protection for the group, making a part of the disc hard write- 
protected does not provide advantages to a user in use, rather than in a technical aspect, and 
particularly, there is a problem of processing in the corresponding group when the entire disc is 
reinitialized. Thus, it is unfavorable to set the hard write protection for the group. 

[0033] As shown in the data structure of FIGs. 4A and 4B, the write protection information of 
the disc is written in the disc definition structure (DDS) of the defect management area (DMA), 
and identical write protection information is written four times to the same disc, so that 
robustness of the write protection information on the disc is enhanced. 

[0034] When a bare disc that is write protected is inserted for use into a case, the write-inhibit 
hole of which is in a rewritable state, or if a bare disc that is not write protected is inserted into a 
case, the write-inhibit hole of which is in a write protection state, the write inhibition information 
stored on the disc cannot match the state of the write-inhibit hole of the case. 

[0035] In such a case, if either one of the disc or the case is write protected, it is preferable to 
operate to be suitable for the write protection state. This is because in the user's pos,t,on it is 



8 



preferable that the content of data be checked again without overwriting rather than important 
data being damaged or erased through overwriting. 

[0036] FIGs. 5A and 5B are further examples of the data structures of the disc certification 
flag and the group certification flag, respectively, of the disc definition structure (DDS) area of 
the defect management area (DMA) that stores the write protection information according to the 
present invention. 

[0037] In the case where the write protection information is in the disc certification flag shown 
in FIG. 5A, it is possible that only one bit b4 be used regardless of whether the write protection 
information is for the hard write protection or for the soft write protection, which is defined as 
follows. 

Disc write protection 

b4 = Ob: Disc is not write protected 
M 1 b: Disc is write protected 

§ Entire disc shall not be written to except for drive test zone, and 

W DMA area 

n 

1 [0038] The group test flag shown in FIG. 5B can store the write protection information using 
£?! only one bit b4, which is defined as follows. 

Group write protection 

b4 = 0b: Group is not write protected 
1b: Group is write protected 
□ User data shall not be written to this block 

[0039] In this case, preferably bit b4 of the disc certification flag and the bit b4 of the group 
certification flag are used. However, instead of using the bit b4 of the disc certification flag or 
group certification flag, any "Reserved" bits can be used. 

[0040] Also, the bit b4 of the group certification flag, that is. "Group write protection" flag, may 
not be used. This is effective in a disc in which only a specific group is not write protected, and 
in this case the bit b4 of the group certification flag is "Reserved" as in the conventional 
specifications, like as shown in FIG. 3B. 
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,0041, The present invention can be appiied to a case without a wrife-inhibi, h^and 
EL on the disc can be ettclently pro.ec.ed in this case using the w,,e P ro,eCon 
information stored on the disc. 

,004,, FIGS 6A and 6B are flowcharts iiiustrating a write-protection method according to a 
[0042] FIGb.b»anu it * checked whether a disc is installed in a 

We.bodimento.Unepresen.mven.o aft* l^^^.^^** 
case (step S1 01 ), and if the disc is installed in the case, the siaie oi 

! I a i tPn S102) That is when the write-inhibit hole is closed, it means that 
case is checked (step S1 02). max is, wiwn cartridqe 
cartridge is no, write protected. When the write-inhibit hole ,s open, „ means ,ha, car, g 

is write protected. 

[0 „43, „ it is determined in step S101 <ha, the disc is no, installed in the 
I , ,h wrfle-inhibi, hole is checked in s,ep S102. a write pro,ec,,on flag o« the d,sc , 
chtcked (Lp S103). Tha, is, wri,e P ro,ec,ion flags wWn One disc certiflcabon flag and ,he 
group certification flag of the DDS in each DMA are checked. 

the state of the write-inhibit hole of the case (step S106). 
area (DMA), is prohibited (step S109). 

,0040, ,. „ is defined in ,he s,ep S105 tha, ,he wh,e pro,eO,on flag of Ore disc oertiflcaflon 
Tag of ma group certiflcaOon flag is se, ,o a "write prCecfion" *». wnflng da,a ,n ,he 
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corresponding group is prohibited (step S111). Otherwise, data writing is allowed in the 
rewritable area (step S1 1 2). 

[0047] The write protection method illustrated in FIGS. 6A and 6B corresponds to the case of 
using the disc certification flag containing the hard write protection flag shown in FIG. 4A, and 
the group certification flag shown in FIG. 4B. When the disc certification flag of FIG: 5A and the 
group certification flag of FIG. 5B are used, the steps S107 and S108 illustrated with reference 
to FIGS. 6A are not performed. When the disc certification flag is set to the "write protects 
state in the step S105, writing data in the user data area is prohibited in step S109. 

[0048] FIG 7 is a flowchart illustrating a method of setting a rewritable disc to the write 
protection state or of changing the write protection state of the disc to a rewritable state. A 
method of updating the write protection information will now be described with reference to the 
flowchart of FIG. 7. 

[0049] In FIG. 7, when a disc or a cartridge is inserted into a recording/reproducing 
apparatus, the write protection information is checked (step S201). Then, it is determined 
whether the write protection information has been input by a user (step S202) and when the 
write protection information is input by the user, it is determined whether information set by the 
user is for write protection (step S203). If the information set by the user is write protection 
information, the corresponding write protection flag of the disc is set to the write protection state 
(step S204). 

[0050] When the information set by the user is not write protection information in step S203, 
i, is determined whether the information set by the user is write protection release informal 
(step S205). If the information set by the user is the write protection release information, it is 
determined whether the current disc is in a hard write protection state (step S206). If the current 
disc is in the hard write protection state, the user is informed that write protection cannot be 
released (step S207). If it is determined in step S206 that the disc is not in the hard wnte 
protection state, the corresponding write protection flap of the disc is set to the rewritable state 
(step S208). 

[0051] Also, when the setting of the write protection or the release of the write protection of 
the disc is completed, that is, the step S204, S207 or S208 is completed, and the d.sc .s 
installed in a case, it is determined in step S209 whether the state of the write-inhibit hole of the 
case matches the write protection information stored in the disc. If the state of the write-inh.b.t 
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hole of the case does not match the state of the disc, the user is informed of sue* difference 
(step S210), and then the procedure is completed. 

,0052] The method of updaung the write-protection information, illustrated in FIG. 7. can be 
performed when a bare disc is inserted or a disc in a case is inserted, and on be perfomte 
after the wrile-protecUon is controlled using the write protean information as illustrated wrth 
reference to FIGS. 6A and 6B. 

[00531 in the preferred embodiment of the present invention, the write protection information 
of the disc is written in the defect management area of the disc. However, the disc identification 
zone of FIG 2 can be used instead of the defect management area of the disc. The d,sc 
identification zone is present both in the Lead-in area and the Lead-out area, like the defect 
management area of the disc. Thus, writing idenscal information two or more umes to the d,sc 
identiflcation zones located in the Lead-in area and Ore Lead-out area can ensure robustness as 
strong as in the defect management areas of the disc. 

[00541 Since the disc identification zone is not present used for a specific purpose, there Is 
an advantage that the disc identification zone does not conflict with the information written in the 
defect management area of the disc. In particular, information of the defect information area 
relates to only the DVD-RAM. it is difficult to maintain consistency between discs for optical 
recording/reproduction. Meanwhile, since the disc identification zone is not restneted to a 
specific disc, the disc identification zone can maintain consistency with another disc sabsfytng 
the similar specifications. 

[0055] An example of storing the write protection information using the disc identification 
zone will be described with reference to FIGs. 8 and g. 

[0056] As shown in FIG. 8. in the structure of a disc identification zone that stores write 
protection information for a bare disc, four flags for write protecflon are concurrently wr men to 
fte disc identification zone, and two or more normal flags of the four flags are read. If the 
contents o, the read flags matches each other, it is regarded that the write protection . set for 
the disc. 

[0057] For example, the four flags are written in only the disc identfflcation zone of the 
Lead-in area, and disc identiflcation information of 1 block length (=1 byte) is successively 
written four times in the four blocks from the start of the disc identiflcation zone of the Lead-,n 
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area and a« me firs, by.es of disc iden.ito.ion information contain a write pro.ec.ion flag. The 
disc 'identification information of 1 block length is summarized as shown in Table 2. 

Table 2 



BP 


Contents 


Number of bytes 


0 


Write protection information 


1 byte 


i 1 to 32767 


Reserved 


32767 bytes 



[0058, The write pro.ec.ion flag of fhe disc identiflcafion information 

signiflcan. bi. (MSB) o, .he flrs. byte as shown in FIG. 9. When .he flag .by WP > 

vie is 1b (binary,, i. means .ha. .he en,ire area o. .he disc is write protecte except * .* disc 

entire area of disc is rewritable. That is. W of FIG. 9 is defined as follows. 

WP = 1b: Entire area of disc is write protected except for Drive test zone and Disc 

identification zone. 

= Ob: Entire area of disc is not write inhibited 

,00591 The reason why only .wo normal flags are read from the four written write protean 
ags is as foilows. In .he case where only one write protecbon flag is written, an enor can be 
generated in .he area in which .he corresponding flag is written, so .ha. .he area canno e 
used Also, in .he case where only reading and no, wriflng is allowed, .here ,s a possibiltty of 
abnormal operation such .ha, no information can be written ,o the disc permanently by 
erroneously reading the corresponding flag. 

,0060] Meanwhile, when writing write protection information in a plurality of iocaUons, mere is 
a problem in .hatthe .ime required for reading .he corresponding informal gate longer That 
is .he .ime required for a series of processes from .he insertion of a disc, including reading 
Lous information from .he discand .cognizing .he information required forthe con.ro, offhe 
disc by a microcontroller, can be become longer. 

[00611 However, In me case of updating the write protection informal, an operation only for 
he updating is performed. Tha. is. because information is no. read, .he writing time ,n unite of 

,„ca,ions in considered of.be robustness of informal, and error correcbon capability is 
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taken into account during the recording. That is, if two errors are not generated, or normally 
corrected flags are read and two of them match each other, the write protection state of the disc 
is set without reading the remaining flags, thereby increasing the operating speed. 

[0062] The write protection method suggested above is not limited to only the DVD-RAM, 
and can be applied to a disc that has specifications physically the same as DVD-R/RW and 
similar to the DVD specifications, which will now be described. 

[0063] FIG. 1 0 shows the structure of a disc according to general DVD-R and DVD-RW 
specifications. The disc is roughly divided into two parts with respect to functionality, including 
an R (Recording)-information area and an information area. The R-information area is divided 
into a PCA (Power Calibration Area) for calibrating power, and an RMA (Recording 
Management Area) including general information relating to recording, i.e., information about 
the recording mode of a disc, recording state, optimal power control and border zone, and the 
information area is divided into a Lead-in area, data recordable area in which data is recordable 
by a user and a Lead-out area that is not defined yet in the DVD-R and DVD-RW specifications. 

[0064] Here, as shown in FIG. 1 1 . the Lead-in area comprises an Initial zone (contents: OOh) 
for which a specific purpose is not defined, a reference code zone (channel bit pattern: 
3T-6T-7T) used to control.an equalizer for a radio frequency signal in a drive, first and second 
buffer zones (contents: OOh) and a control data zone containing the contents shown in FIG. 12. 

[0065] In FIG. 1 2, physical format information of the control data zone is about types and 
versions of the specifications, disc size, maximum transmission rate, disc structure (single/dual), 
recording density and data region allocation, and the disc manufacturing information is 
unrelated to compatibility. 

[0066] FIG. 1 3 shows the content of an RMD (Recording Management Data) field of the RMA 
according to the DVD-R and DVD-RW specifications. The RMA comprises an RMA Lead-in 
area including a system reserved field (contents: OOh) and a unique ID field, and RMD fields. 
As shown in FIG. 13, one RMD block consists of 16 sectors (15 RMD fields), in which the first 
sector is allocated as a linking-loss area, general information of the disc is stored in RMD field 0, 
Optimum Power Control (OPC) related information is stored in RMD field 1 , user specific data 
(contents: OOh) is stored in RMD field 2, and border zone information is stored in RMD field 3. 
Also, in the case of a DVD-R disc according to the specifications of version 1 .9, Rzone 
(Recording Zone) information including recording items is stored in RMD field 4 through RMD 



14 





field 12 whenever the recording is performed, and RMD field 13 and RMD field 14 are reserved. 
Five identical copies of the RMD block are made. 

[0067] In the case of a rewritable and erasable DVD-RW disc the specifications of which are 
not yet defined, Rzone information is stored in RMD field 4, and RMD field 5 through RMD field 
12 are allocated to store defect management & certification related information taking rel.ab.hty, 
certification before the disc is used and management of defect in use into consideration. Also, 
RMD field 13 and RMD field 14 are reserved. 

[0068] FIG. 14 shows the contents of the general information of a disc stored in the RMD 
field 0 of FIG 13. In FIG. 14, byte positions BPO and BP1 store information about RMD format 
(recorded only with 0001h). byte position BP2 stores information about the disc status, and byte 
position BP3 is reserved. The byte positions BP4 through BP21 store unique disc identifier 
information that stores the recording date and time of the data as ASCII code. Pre-p.t 
information is copied over the byte positions BP22 through BP85, and the remaining byte 
positions BP86 through BP2047 are reserved. Here, in the DVD-R disc, the disc status 
information stored in the byte position BP2 is defined as follows. 

(BP2) Disc status 

00b: Indicates that disc is empty 

01 b: Indicates that disc is in Disc-at-once recording mode 

02b: Indicates that disc is in incremental recording mode 

03b: Indicates that disc is finalized where incremental recording is used 

Others: Reserved 

[0069] FIG 1 5 is an example of a table showing the state where the write protection 
information is stored on the disc adopting the DVD-R and DVD-RW specifications according to 
the present invention using the general information of a disc stored in RMD field 0 of FIG. 1 3. 

[0070] That is, by defining the following using the reserved byte position BP3 of RMD field 0, 
information that the current disc is write protected can be transmitted to a drive. 

(BP3) Disc write protection flag 
00b: Indicates that disc is not write protected 
01 b: Indicates that disc is write protected (hard) 
02b: Indicates that disc is write protected (soft) 

Entire disc shall not be written to except for PCA, etc. 
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PCAlis write protected (soft write profccUon) (nth ^ ^ protected . However. 

[00721 ^^-^-^^r:*^ 

BP3 „, RMD M 0. the write protection inform* n » RMD area . Ws0 , the 

Ution can be stored in the byte posKon BP2 of RMD « 0. 

l0073] ^-^^C'J^^^ 
in consideration of the consistency with the > area and Le ad-out 

indicated through ftnaiization .hat means the w„ ng - ^ 

area . -nnat^on- means fhe comptetion o, wr* g , the Uad , ^ 

been performed (completed) indicates the DVD-R is wnle p 
there is no write protection. 

.„™ a nMA1 DMA 2, DMA 3 and DMA 4 of the 

DVD-RAM, the same content is recorded multiple m. too P rma ^ 

robustness. In me DVD-R/RW. such robustness . ensured by grouping 
providing the RMDs belonging to one group with the same content. 

[00751 ^tr^trr: 



RMD field 0 as follows. 

(BP 0,1) RMD format 
0001 h for R 
0002h for RW 

0003h for R/RW compatible mode 
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contained in a case. 

,„„, Rret , it is denned whether a disc is installed in a case (step S30U «- * > 
Liied in the case. the slate of a wri,e,nhib« hoie o, the case ,s checked <s T * 

the write-inhibi. hole is closed, it means that cartridge is no, wnte protected, and ,( the wnte 
inhibit hole is open, it means that the cartridge is write protected. 

,0078, When the disc is no, installed in the case in step S301 . or when the state of 

Libit hote is checked in step S302. the write-protection nag of the disc ,s checked (step S303). 

That is, a write protection flag within RMD field 0 is checked. 

,00791 Then, i, is defined wither the write protection information of the disc matches the 
t a,eofthewnte.inhibitholeofthecase(s.e P S304). That is. when the write protect™ 

M the write protection flag is in a "write protection- state (step S305). Otherwise, he user ,s 
Zed that the write protection information of the disc does no, match ,he s,a,e of the wnte- 
inhibit hole of the case (step S306). 

[00801 I, fhe write protection flag of the disc is set to the "write protection" state in step S305. 
72 the step 306, that is. I. either the disc or the case is in a "write protect state even 
moll write proton information of the disc does not match the state of the wnte-mh, 

S307, If the disc is in the "hard write promotion" state, the entire d,sc tndudmg the us r d * 
Z I write-prohibited (step S308). Otherwise, only me user data area is wnte pnotectod step 
ZH Also, in the step S305 if .he write protect- flag is not in the "write proteCon state, the 
disc is not write-protected (step S310). 

,00811 in a recordable and/or rewritable medium according to the present invention, ag., a 
2 Ung me DVD specimens, e.g., DVD-RAM, DVD-R and DVD-RW, data o, a bare 
212 contained in a case can be efflciently protected. Atso, when either the case or 
TeTc is in me write protection state, the wriflng of data is prohibited and the user ,s aflowed to 
^^^^■^■^^^'^ 
protected efficiently from unwanted overwriting or erasing. 
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